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[57] ABSTRACT 

Each identification mark consisting of hologram or 
diffraction grating having a unique diffractive property 
which can be detected with optical identification means 
is formed on a seal, and, by affixing such seals as a com- 
bination and reading them, the analysis or forgery of 
each identification mark is made highly difficult Since 
the possible modes of combination and the possible 
number of combinations can be freely and easily se- 
lected, high levels of expandability, identification 
power and handling facility can be achieved at a rela- 
tively low cost. This system can be applied to various 
articles such as information storage cards including 
magnetic cards, and keys. By using the system for veri- 
fying the authenticity of the article, an effective preven- 
tion of the counterfeiting of the article can be achieved. 

7 Claims, 4 Drawing Sheets 
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IDENTIFICATION SYSTEM FOR AN ARTICLE 
HAVING INDIVIDUALLY ATTACHED PATCHES 

This is a continuation-in-part of U.S. patent applica- 5 
tion Ser. No. 07/782,976, filed Oct. 24, 1991, now issued 
as U.S. Pat No. 5,200,794 and a continuation-in-part of 
U.S. patent application Ser. No. 788,569, filed Nov. 6, 
1991, now issued as U.S. Pat. No. 5,291,006. 

CROSS REFERENCE TO RELATED 10 
CO-PENDING APPLICATIONS 

The following co-pending patent applications are 
directed to subject matters similar to those of the pres- 
ent application, and are commonly assigned to NHK 15 
Spring Co., Ltd. The contents of these applications are 
hereby incorporated in the present application by refer- 
ence. 
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1. Technical Field 

The present invention relates to a system for distin- 
guishing one article from another and identifying the 
authenticity of an article. 

2. Background of the Invention 

Conventionally, it has been practiced to print a regis- 
tered trademark on goods, and to attach a seal or a 35 
patch carrying such a trademark to goods in marketing 
such goods, but due to the increased complexity of the 
distribution system, there have been cases where coun- 
terfeit goods originating from unauthorized manufac- 
turers are sold to unwary wholesalers and retailers. The 40 
wholesalers and retailers can distinguish authentic 
goods by identifying the trademarks affixed to the 
goods, but when forged trademarks are affixed to the 
counterfeit goods the wholesalers and retailers are not 
able to identify the authenticity of the goods. It is possi- 45 
ble to attach a bar code on the surface of each article, 
and use the bar code as means for identifying the au- 
thenticity of the article, but the bar code which is rela- 
tively easy to duplicate has a very limited effectiveness 

in identifying the authenticity of goods. 50 

Meanwhile, substantial efforts have been directed to 
the prevention of the counterfeiting of various mone- 
tary papers and tickets, and multi-color printing and 
watermarks are often used on such articles to discour- 
age counterfeiting and to distinguish the articles from 55 
counterfeits. However, with the recent advances in the 
paper processing technology and the printing technol- 
ogy, duplicating such multi-color printing and water- 
marks is made easier and less expensive. Further, the 
watermarks and the multi-color printing are intended 60 
for visual identification, and the counterfeits are some- 
times so well made that the distinguishing capability 
may not be sufficient. This is particularly the case, when 
the design of the article has been recently changed. 

In view of these facts, it was proposed, for instance in 65 
Japanese patent application No. 3-140848 by the same 
applicant, to affix a seal carrying identification marks 
which can be detected with optical identification 



2 

means, sequentially impinging illuminating light upon 
each of the identification marks, receiving the light 
reflected by the identification marks, and determining 
the authenticity of the article according to the condition 
of the reflected light. According to this system, because 
analyzing and duplicating the specific diffractive prop- 
erty of the light reflecting area is so difficult in terms of 
cost and printing technique that the counterfeiting of 
the article affixed with such a seal is made highly diffi- 
cult. In this case, the greater the number of the combi- 
nations of the identification marks there are, the more 
subtle the distinction process can be. 

However, when the number of the combinations of 
the identification marks is too great, the number of the 
printing plates for the seal increases, and the printing 
costs tend to be increased. Due to the limitation of the 
size of the printing plate it has been difficult to prepare 
printing plates covering a large number of variations. 

BRIEF SUMMARY OF THE INVENTION 

In view of such problems of the prior art, a primary 
object of the present invention is to provide a system for 
article identification which allows the authenticity of 
the article to be identified reliably, and features low 
manufacturing cost. 

A second object of the present invention is to provide 
a system for article identification which features a diffi- 
culty of forgery at low cost. 

According to the present invention, these and other 
objects of the present invention can be accomplished by 
providing an article identification system, comprising: 
identification means provided on said article and includ- 
ing a plurality of patches each having a specific reflec- 
tive directivity; light emitting means for impinging light 
emitted therefrom onto said identification means; light 
detecting means for detecting light reflected by said 
identification means; and control means for evaluating 
light detected by said light detecting means and deter- 
mining the authenticity of said article associated with 
said identification means; said patches being individu- 
ally affixed to said article. 

Thus, by forming each identification mark as an indi- 
vidual patch or seal, and, by affixing such patches or 
seals as a combination and reading them, the possible 
modes of combination and the possible number of com- 
binations can be freely increased and easily selected. 
Thus, the analysis or forgery of each identification mark 
is made very difficult, and high levels of expandability, 
identification power and handling facility can be 
achieved at a relatively low cost. Each identification 
mark or patch may consist of hologram or diffraction 
grating having a unique diffractive property which can 
be detected with optical identification means. 

According to a preferred embodiment of the present 
invention, said article consists of an information storage 
card, and said light emitting means, said light receiving 
means and said control means are provided in associa- 
tion with a reader/writer for said information storage 
card. Thus, the identification means serves as means of 
verification of the authenticity of the card, and counter- 
feiting of the information card is prevented by virtue of 
the technical difficulty of duplicating the identification 
means. 

According to another preferred embodiment of the 
present invention, said article consists of a key, and said 
light emitting means, said light receiving means and said 
control means are provided in association with a lock 
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device which is adapted to be unlocked by said key. 
Thus, the mechanical part of the key may be relatively 
easily duplicated, but the identification means is hard to 
duplicate. Therefore, by using the authenticity of the 
identification means as a condition for opening the lock, S 
illicit duplication of the key can be effectively pre- 
vented because duplication of the mechanical part of 
the key is not sufficient for opening the lock. 

According to yet another embodiment of the present 
invention, the identification means is covered by a po- 10 
larization plane rotating layer, and the light detecting 
means is provided with a filter which allows transmis- 
sion of light whose plane of polarization is rotated by 
the polarization plane rotating layer. Thus, the light 
detecting means is made sensitive only to the light 15 
which has travelled through the polarization plane ro- 
tating layer, and insensitive to other light so that the 
signal to noise ratio of the identification process can be 
substantially improved. 
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Now the present invention is described in the follow- 
ing with reference to the appended drawings, in which: 

FIG. 1 is a perspective view of the structure of an 
essential part of a card serving as an article to be identi- 
fied and an identification system for identifying the 
authenticity of the card given as a first embodiment of 
the present invention; 

FIG. 2 is a plan view of a light emitting device and a 
light receiving device; 

FIG. 3 is an enlarged sectional view of an identifica- 
tion region; 

FIG. 4 is a view similar to FIG. 2 showing a second 
embodiment of the present invention; and 

FIG. 5 is a plan view of a mechanical key serving as 35 
an article to be identified in a third embodiment of the 
present invention. 

FIG. 6 is an elevation view of an identification system 
including a filter. 
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PREFERRED EMBODIMENTS 



40 



FIGS. 1 through 3 show a first embodiment of the 
present invention applied to a magnetic card serving as 
an information storage card. As illustrated in FIG. 1, a 45 
magnetic stripe extends longitudinally on a surface la of 
the card 1. Further, a plurality of (four) identification 
seals 3a, 3b, 3c and 3d each formed individually and 
each provided with an identification mark consisting of 



device 8 consists of a multi-segment photodiode which 
is divided by radial lines into eight segments 8a through 
8/r each capable of individually detecting light The 
light receiving device 8 is connected to a determination 
unit 9 which comprises a CPU, memory and an I/F 
circuit of known type, and determines the authenticity 
of the card 1. 

As best illustrated in FIG. 3, the identification regions 
3 each comprise a hologram layer 10 consisting of a 
hologram forming layer 10a and an underlying light 
reflecting layer 10b, and an adhesive layer 11 layered 
below the hologram layer 10 and serving also as a cush- 
ion layer. The surface of the hologram layer 10 is cov- 
ered by a protective layer 12. 

The hologram forming layer 10a transmits light while 
the light reflecting layer 10b diffracts the light directed 
to each of the identification regions 3, and reflects it 
,onto a pair of diametrically opposing segments 8a 
through 8/r located on either side of the light emitting 
device 6. 

When identifying the card 1, the card 1 is sequentially 
conveyed to each of four positions where the light 
emitting device 6 of the light emitting/receiving unit 5 
directly opposes a corresponding one of the identifica- 
tion regions 3a 3b, 3c and 3d. The light diffracted and 
reflected by the identification seals 3 is received by 
specific segments 8a through $h of the light receiving 
device 8, and information coded by the diffractive prop- 
erties of the identifications seals 3a, 5b, 3c and 3d is read, 
and the authenticity of the card 1 is identified according 
to the combination. Therefore, each of the identification 
seals has such a reflection property that incident light 
having a certain wave length and projected perpendicu- 
larly is reflected in a certain prescribed direction (see 
U.S. Pat. No. 5,200,794). 

Therefore, when this card 1 is obtained for an illicit 
purpose, it is not only technically extremely difficult to 
analyze the hologram of the identifications seals 3a, 3b, 
3c and 3d, and forge them but also prohibitively expen- 
sive to carry it out, the forgery of the card is practically 
impossible. As it is possible to vary the combination 
pattern and the number of the identification seals 3a, 3b, 
3c and 3d, the cost is not increased as compared to the 
case where a plurality of identification marks are 
printed on a single seal, and the effectiveness of authen- 
tic identification is improved. 

It is obvious that the present invention is not limited 
by the above embodiment but can be implemented in 
various other forms. For instance, if the hologram was 



a hologram having a unique diffractive property are 50 prepared in such a manner that the illuminating light 



individually affixed to the surface as identification re- 
gions. Each seal can be individually affixed to the arti- 
cle. Card 1 can also be formed by affixing such patches 
or seals as a combination. 

Meanwhile, a magnetic head 4 is provided inside a 55 
reader/writer for the card 1 so as to oppose the mag- 
netic stripe 2 as the card 1 is conveyed in the reader/- 
writer by a conveying unit not shown in the drawing. A 
light emitting/receiving unit 5 is also provided in the 



was diffracted onto two of the segments 8a through 8/r 
of the light receiving device 8, a but may also be pre- 
pared in such a manner that the illuminating light is 
diffracted onto four or more of the segments Sa through 
8/r of the light receiving device 8. 

In the above described embodiment, the identifica- 
tion regions were affixed to a magnetic card 1 serving as 
an information storage card, but similar results can be 
achieved even when they are affixed to checks, promis- 



reader/ writer so as to oppose the identification seals 3 60 sory notes, gift certificates, and other monetary papers, 



as the card 1 is conveyed therein. This light emitting- 
/receiving unit 5 comprises a light emitting device 6 for 
impinging illuminating laser light upon the identifica- 
tion seals 3 on the surface la of the card 1, and an annu- 
lar light receiving device 8 surrounding this light emit- 
ting device 6 (FIG. 2). The light emitting device 6 di- 
rectly opposes each of the identification seals 3a, 3b, 3c 
and 3a* as the card 1 is conveyed. The light receiving 
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and general commercial goods or the packages therefor. 
In this case, by placing a mask having an opening in a 
prescribed position over the card 1, and selecting the 
position of the opening so as to correspond to the identi- 
fication seals affixed to the card, it is possible to identify 
the identification seals by using a hand-carried hand 
scanner. When the monetary papers are desired to be 
identified, although they tend to deform very easily, 
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because the properties of hologram and diffraction grat- 
ing are not substantially affected even when there is an 
angular deformation of, for instance, five degrees, no 
significant problems are created. For this reason, such 
identification seals can be affixed to curved parts of 5 
goods such as tennis racket handles, and can be used 
satisfactorily for the purpose of identifying the authen- 
ticity of the goods. 

Further, a in the above described embodiment, holo- 
gram was used for the identification mark of the identifi- 10 
cation seals affixed to the card 1, similar results can be 
obtained when diffraction grating is used instead. 

FIG. 4 shows a view similar to FIG. 1 showing a 
second embodiment of the present invention, and the 15 
parts corresponding to those of the first embodiment are 
denoted with like numerals. 

In the present embodiment, an identification region 

13 is provided on a surface la of a card 1 in the same 
way as in the first embodiment, but the surface of the 20 
identification region is covered by a polarization film or 

a polarization plane rotating film 14 which rotates the 
direction of polarization of the illuminating laser light 
by 90 degrees as the light is reflected by the identifica- 
tion seals and travels the polarization plane rotating film 25 

14 twice. The surface of the light receiving device 8 is 
covered by a polarization filter (not shown in the draw- 
ing) which allows transmission of only the light whose 
direction of polarization is rotated by 90 degrees. 
Therefore, the identification which requires the pres- 30 
ence of the polarization plane rotating film 14 further 
improves the identification power over that of the iden- 
tification system of the first embodiment. Otherwise, 
this system is similar to that of the first embodiment. 

FIG. 6 shows the surface of the light receiving device 35 
8 covered by a filter 7 allowing transmission of only the 
linearly polarized light having a polarization plane ex- 
tending in a certain direction, more specifically perpen- 
dicular to the plane of polarization of the incident light 
emitted from the light emitting device 6. 

FIG. 5 shows a third embodiment of the present 
invention. According to this embodiment, an identifica- 
tion region 23 combining four identification seals 23a, 
23b, 23c and 23d is affixed to a mechanical key of an 45 
automobile. This system improves the capability of 
identification by adding the means of identification 
using the identification region 23 in addition to the key 
grooves provided in the mechanical key 21. 

Thus, according to the system of identifying an arti- 50 
cle, each identification mark consisting of hologram or 
diffraction grating having a unique diffractive property 
which can be detected with optical identification means 
is formed on a seal, and, by affixing such seals as a com- 
bination and reading them, the analysis or forgery of 55 
each identification mark is made very difficult Since 
the possible modes of combination and the possible 
number of combinations can be freely and easily se- 
lected, high levels of expandability, identification 
power and handling facility can be achieved at a rela- 60 
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tively low cost. Thus, the present invention offers a 
significant improvement over the prior art 

Although the present invention has been described in 
terms of specific embodiments thereof, it is possible to 
modify and alter details thereof without departing from 
the spirit of the present invention. 

What we claim is: 

1. An article identification system comprising: 
identification means provided on said article includ- 
ing a plurality of patches, each patch having a 
specific reflective directivity, each patch being 
formed individually; 

light emitting means for impinging light emitted 
therefrom onto said identification means; 

light detecting means for detecting light reflected by 
said identification means; and 

control means for evaluating light detected by said 
light detecting means and determining the authen- 
ticity of said article associated with said identifica- 
tion means; 

wherein each patch is individually affixed to said 
article. 

2. An article identification system according to claim 
1, wherein each patch of said plurality of patches com- 
prises a feature selected from the group consisting of 
hologram and diffraction grating. 

3. An article identification system according to claim 
1, wherein said article comprises of an information stor- 
age card, and said light emitting means, said light de- 
tecting means and said control means are provided in 
association with a reader/writer for said information 
storage card. 

4. An article identification system according to claim 
1, wherein said article comprises a key. 

5. An article identification system according to claim 
1, wherein said identification means is covered by a 
polarization plane rotating layer, and said light detect- 
ing means is provided with a filter which allows trans- 
mission of .light whose plane of polarization is rotated 
by said polarization plane rotating layer. 

6. The article identification system of claim 1 wherein 
said patch comprises an adhesive layer. 

7. An article identification system, comprising: 
identification means provided on said article includ- 
ing a plurality of patches, each patch having a 
specific reflective directivity, each patch being 
formed independently of said article, each patch 
being formed independently of another patch of 
said plurality of patches; 

light emitting means for impinging light emitted 
therefrom onto said identification means; 

light detecting means for detecting light reflected by 
said identification means; and 

control means for evaluating light detected by said 
light detecting means and determining the authen- 
ticity of said article associated with said identifica- 
tion means; 

wherein said plurality of patches are affixed to said 

article as a combination. 

***** 
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